HPLC method for determination of biologically active epoxy-transformers of treosulfan in human plasma: pharmacokinetic application.
Clinical trials demonstrated treosulfan (TREO) as a promising myeloablative agent prior to hematopoietic stem cell transplantation (HSCT). TREO is a specific pro-drug from which biologically active mono- (S,S-EBDM) and diepoxybutane (S,S-DEB) derivatives are formed in vitro or in vivo by a non-enzymatic pH and temperature-dependent intramolecular nucleophilic substitution. Following extraction of the plasma samples with a mixture of dichloromethane and acetonitrile, S,S-EBDM and S,S-DEB were derivatized with 3-nitrobenzenesulfonic acid (3-NBS) to UV-absorbing esters. Optimal temperature and time of derivatization as well as extraction method and also the effect of pH on TREO stability in plasma were established. Identity of the synthesized derivatives was confirmed by mass spectrometry. The post-derivatization mixture was purified from the excess of unreacted 3-NBS by extraction with water. The derivatization products and 2,2'-dinitrobiphenyl (internal standard) were separated on Nucleosil 100 C18 column using a mobile phase consisted of acetonitrile and water. The developed method was validated and demonstrated adequate accuracy and precision. Limit of quantification for both S,S-EBDM and S,S-DEB amounted to 2.5 μM. The method was applied in clinical conditions to quantify the levels of TREO activation products in plasma of children undergoing HSCT. The methodology for simultaneous determination of TREO epoxy-transformers in human plasma is described for the first time.